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I am a Director of Healthy Buildings International Inc. (HBI), a company that specializes in the 
study and assessment of indoor air quality. Since we incorporated in 1981, we have studied 
approximately 1,000 major buildings throughout the world. We serve our clients from five offices 
located in England, Australia, Spain, Canada and our headquarters office located in Fairfax, Virginia. 

For twelve years our activities on behalf of our clients have been devoted to the study of indoor 
( air problems. We analyze the air for fibers of textiles, asbestos, glass and mineral wools, radon, 

carbon monoxide, exhaust fumes, pesticides, detergents, carpet and furniture emissions, PCBs, volatile 
organic chemicals, bacteria, fungi and, of course, tobacco smoke. An integral part of our 
investigations is the study of the ventilation systems, their design, control sequences and operational 
pplicies. These experiences are all dedicated to cleaning up the indoor environment which makes our 
testimony especially relevant to any debate on these issues. 

Sick Building Syndrome 

We frequently investigate buildings on account of complaints from occupants with symptoms such 
as eye and nose irritation, fatigue, coughing, rhinitis, nausea, headaches, sore throats and general 
respiratory problems. It is frequently assumed by our clients that these symptoms are due to 
environmental tobacco smoke (ETS)u However, it is clear that identical symptoms may be found in 
individuals exposed to formaldehyde, sulphur oxides, ammonia, oxides of nitrogen, and ozone. In 
addition similar symptoms are reported by those individuals with allergies to specific fungi such as 
aspergiiluSr cladosporium , and penicillium among others, as well as to miscellaneous bacterial aerosols. 
Overlapping symptoms also can be caused by exposure to household dusts, cotton fibers, fiberglass 
fragments, etc., and many of these symptoms are exacerbated as a result of an all too common 
problem of low relative humidities. 

Energy Conservation 

This complex of symptoms often described as "Sick Building Syndrome" may result primarily 
from energy conservation efforts to seal buildings and reduce the infiltration/exfiltration of air. Such 
efforts have reduced the natural infiltration of outdoor air that previously existed in many buildings, 
exacerbating the often undiscovered problem of a poorly designed or maintained HVAC system. 
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Another energy conservation effort that may contribute to sick building syndrome is the 
recirculation of indoor air, at the expense of outdoor air. This may be a deliberate policy or 
shortsightedness on the part of the designers. This may result in the continuous redistribution of 
infectious microbes, allergenic dusts and spores from office to office and floor to floor. Improper 
ventilation can sometime be carried to extremes. Typically we find the outdoor air dampers were 
closed completely in approximately 20% of those buildings studied by HBI. All of these buildings 
were operating with 100% recycled indoor air. The lack of an adequate outdoor air supply, coupled 
with low air exchange rates, has led to unacceptable ventilation conditions in many of the buildings 
evaluated by HBI. Similarly, over 50% of the investigations conducted by NIOSH from 1978-1987 
attributed the indoor air quality problems to inadequate ventilation, and similar results are found by 
investigations by other private concerns such as Honeywell, Inc. 

The problem of poor ventilation in buildings is frequently compounded by other operation and 
maintenance problems, such as poor quality filters or sloppy filter installation. This .an lead to 
serious hygiene problems inside air handling systems and ductwork. We have frequently seen thick 
layers of dirt inside air conditioning ductwork, along with fungi and bacteria growing in large 
numbers directly in the airstream being delivered to building occupants. However, it would be unfair 
to place all the blame at the feet of the property manager. Indeed, those property managers who are 
our clients should be commended for addressing the issue, usually on a proactive basis. Very often 
the occupants themselves, largely through inadequate education, create their own indoor air quality 
problems which range from careless placement and use of office equipment, to renovations and 
changes to their interior space which do not take into account the way in which the ventilation system 
is designed. 

ASHRAE Standards 

The American Society of Heating, Refrigerating and Air Conditioning Engineers (ASHRAE) is 
the world’s foremost body responsible for developing and setting standards for engineers to use in 
the design and operation of heating, ventilating and air conditioning systems in all types of buildings. 
ASHRAE have set ventilation rates for most types of buildings, and for special use areas within the 
buildings. These ventilation rates are found in the ASHRAE Standard 62-1989, "Ventilation for 
Acceptable Indoor Air Quality". This standard was developed by consensus with engineers, architects, 
product manufacturers, health specialists and indoor air quality experts. The standard has recently 
been accepted by the American National Standards Institute (ANSI). 

While there has been much controversy over the issue of smoking in commercial buildings, the 
position taken by ASHRAE acknowledges that any building adopting approved ventilation rates can 
accommodate typical indoor activities including a moderate amount of smoking. The standard 
ventilation rate prescribed in this standard for office areas calls for 20 cubic feet per minute (cfm) 
per person, assuming an occupant density of no more than seven people per 1000 square feet of space. 
Indeed, the occupants of a building complying with this standard will be experiencing air quality 
many times more acceptable than is the case of other buildings, with poor ventilation rates even in 
the absence of smoking. Designated smoking lounges should be ventilated at 60 cfm per person, using 
a mixture of supply air and air transferred from adjacent non-smoking areas. 

The EPA*s Statement on ETS 

HBI is seeing an added influx of enquiries as a result of the Environmental Protection Agency’s 
(EPA) recently published risk assessment concerning environmental tobacco smoke. We estimate that 
less than 40 percent of the 700 USA based buildings that we have studied allow smoking, and this 
number is dropping. However, I can categorically state that the air in 100 percent of them contain 
substances considered by the EPA as known or probable human carcinogens. Indeed, no less than 95 
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percent contained the Group A carcinogen benzene. Others, including asbestos, radon, chloroform, 
trichloroethylene, carbon tetrachloride and styrene are found throughout the buildings we study. 
These are present regardless of whether smoking is allowed or banned. 

Even if we assume that ETS was indeed a carcinogen, we must first recognize that the EPA has 
no statutory authority to regulate indoor air quality in the workplace. Such authority is in the hands 
of other agencies such as the Occupational Safety and Health Administration. Such agencies are 
experienced in dealing with carcinogens in any workplace. For example, OSHA uses Permissible 
Exposure Limits when they manage risks - including Group A carcinogens. These are typically 8 
hour time weighted averages. In addition the American Conference of Governmental Industrial 
Hygienists use Threshold Limit Values (TLVs) for carcinogens, defined as concentrations of 
substances that nearly all workers may be exposed to, day after day, without any adverse health 
effects. 

As an example, we can examine benzene which is classified as a Group A carcinogen. Standards 
for this compound range from 1 to 10 ppm, yet measurements of benzene in the home and in the 
workplace are about a thousand times lower than this, whether or not there is smoking activity. In 
fact, we have measured benzene in hundreds of offices in this country and found that there is more 
benzene in non smoking homes than in smoking offices . This is because there are so many sources 
of benzene in a typical home environment, and also because there is usually no ventilation in most 
homes. Our work has also been confirmed in a recent review of the literature which showed that 
there is more benzene in homes than In workplaces, and more again in transportation. 

Another example is asbestos. OSHA sets a permissible exposure limit for asbestos of 0.2 fibers 
per cc of air, which means that a typical 100,000 square foot building could contain as many as five 
and a half billion fibers and it would still be judged as acceptable. And yet it is ironic that some 
people are suggesting that a few molecules of tobacco smoke indoors are grounds for evacuation of 
the building. 

ETS in. Ventilation Systems 

Not only do we see that the levels of chemicals derived from ETS in the workplace are below 
OSHA standards, we have specific studies that report little or no ETS in air that has been recirculated 
in ventilation systems from smoking areas. First we have a recent study in Albuquerque restaurants. 
This study looked at a number of restaurants in the city that had smokers and non smokers simply 
separated by a short distance. According to this study, on average, you would have to sit in the non¬ 
smoking section of the restaurant for 1705 continuous hours to be exposed to the nicotine equivalent 
of a single cigarette. That is the same as eating out every single night, for two hours each, for two 
years and four months. Next, consider two other recent studies, both funded by anti-tobacco 
interests. The first, by Hayward et'al, was conducted in California and paid for by the Cigarette and 
Tobacco Surtax Fund of the State of California. The second, by E. Light was conducted on the East 
Coast and was funded by the U.S. Public Health Services Region III Division of Federal Occupational 
Health. Both reported no detectable airborne nicotine in air that had been recirculated in ventilation 
systems from smoking areas. While it may be true that this does not mean that every trace of ETS is 
eliminated from the ventilation system, it does tell us something about the way in which ETS 
constituents tend to be contained in localized areas only. If we cannot even detect ETS, using state- 
of-the-art sensitive equipment, it is difficult to relate such measurements to any recognized health 
or comfort criteria. 
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For these reasons if it is the goal of this committee to address the issues of clean indoor air it is 
imperative that you focus on the real issues. The proliferation of so-called "Clean Indoor Air Acts" 
which in reality are solely a polite phrase for smoking bans is unfortunate. How is it that cities with 
such acts still have Sick Buildings, still see buildings closed from PCB spills, schools suffering from 
fungal infestations, complaints of high absenteeism, even unacceptably high incidence of cross 
infections in hospitals etc.? Of course, consideration of smoking issues may well form part of a 
properly constructed Clean Indoor Air Act, but they are a small chapter, not the whole story. 


The Building Systems Approach 

In testimony such as this, it is easy to make negative statements about proposed regulation, and 
tougher to make constructive suggestions for alternatives. HBI along with many other companies and 
agencies, believe in a "building-systems" approach to indoor air quality. This involves the application 
of a number of ASHRAE standards and guidelines, including the recently adopted Standard 1962-89 
regarding ventilation rates for acceptable indoor air quality. It requires the use of appropriate design 
criteria, construction documentation and the provision and implementation of building systems 
operation and maintenance procedures to ensure the health and comfort of building occupants. Such 
an approach is a more effective and economical approach to controlling indoor air quality than 
‘pollutant by pollutant’ regulation. We believe that if you determine that regulatory action is needed 
to control indoor air quality, the approach should be via a pragmatic, effective and not onerous series 
of steps to enact a buildings systems approach. An objective review of the indoor air quality issue 
as it currently stands should lead you to the conclusion that the best way of achieving these goals is 
to take the following steps: 

1) Recommend a ventilation standard for buildings similar to that established by ASHRAE 
Standard 62-89, "Ventilation for Acceptable Indoor Air Quality". This standard was 
developed and based on real-life feedback from architects, engineers, consumer 
organization, health officials, medical researchers, building owners, and operators and the 
interested public. With respect to the ventilation aspect of this standard, experience with 
IAQ in office settings is that 20 cfm of outside air per person is required for control of all 
indoor pollutants and that energy costs associated with this are not onerous. With respect 
to smoking, this ventilation rate deals adequately with moderate discretionary smoking 
activities in buildings. Should designated smoking areas be assigned, these should be 
ventilated at 60 cfm per person, using a mixture of supply air and air transferred from 
adjacent non-smoking areas. Our own extensive measurements have confirmed the 
adequacy of these rates. 

2) Set standards on proper maintenance and selection of particulate and gaseous filters. 
Standards for better use of filters for protection from a health and comfort standpoint need 
to be developed. In the meantime, ASHRAE’s recommended 40 percent efficiency standard 
or better (by the ASHRAE 52-76 dust spot test) should be adopted for commercial buildings. 
These should be carefully fitted and routinely serviced. This is based on our data which 
shows that of more than 1000 buildings worldwide examined over the past ten years, 43 
percent fell below this recommendation and 16 percent were found to be poorly installed. 

3) Set inspection protocols and standards for hygiene and maintenance practices in buildings. 
Other states such as Washington and New Jersey have adopted this, based on an annual or 
biannual inspection program. Such inspection programs exist for kitchens and other areas 
where hygiene is important. 


Source: https://www.industrydocuments.ucsf.edu/docs/pkmm0000 




Pages 


These steps embrace the "building systems" approach which we have supported for the past 
decade. Full acceptance of the building systems approach is, in our opinion, the most effective, 
practical and economic path to improved indoor air quality in all types of buildings. 

What I have described in this testimony is a small part of presentations we make from time to 
time for professional groups around the world. These presentations are well accepted because they 
are based on common sense. If however, the tobacco industry asked us to present an identical 
presentation we are likely to be branded as apologists to that industry. We are not. We are a company 
that believes in describing conditions exactly as we find them. Today I appear before you at the 
request and expense of the Tobacco Institute. However, I assure you that my findings, statements and 
recommendations are based on our own independent research. Thank you for your time. 


Simon Turner 
Technical Manager 
December 6, 1993 
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